Evolution of the exon-intron structure and alternative splicing of the MAGE-A family of cancer/testis antigens.
Cancer/testis antigens (CT-antigens) are proteins that are predominantly expressed in cancer and testis and thus are possible targets for immunotherapy. Most of them form large multigene families. The evolution of the MAGE-A family of CT-antigens is characterized by four processes: (1) gene duplications; (2) duplications of the initial exon; (3) point mutations and short insertions/deletions inactivating splicing sites or creating new sites; and (4) deletions removing sites and creating chimeric exons. All this concerns the genomic regions upstream of the coding region, creating a wide diversity of isoforms with different 5'-untranslated regions. Many of these isoforms are gene-specific and have emerged due to point mutations in alternative and constitutive splicing sites. There are also examples of chimeric mRNAs, likely produced by splicing of read-through transcripts. Since there is consistent use of homologous sites for different genes and no random, indiscriminant use of preexisting cryptic sites, it is likely that most observed isoforms are functional, and do not result from relaxed control in transformed cells.